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17 years and 9 months on July 1st or who is ineligible for
military service should plan to attend college. The Registrar
will be glad to correspond with those who are interested in
the study of engineering.
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DDT
by Robert Bannister, soph., ch.e.
DDT, the new wonder insecticide,
promises to be an extremely power-
ful weapon in the war against in-
sects. This discussion by Mr. Bannis-
ter presents the ways in which it
is used as well as its advantages and
limitations. DDT, although discov-
ered in 1874, has come into use only
recently and it has been produced in
large amounts only for the last two
years.
The control of insect pests by the
use of chemicals first attracted pub-
lic attention shortly after the Civil
War. At that time it was demon-
strated that the potato bug (Colo-
rado potato beetle) could be checked
by dusting plants with Paris green,
a combination of copper metarsenite
and copper acetate. Because this
substance often destroyed tender
foliage, other effective arsenical
compounds less harmful to plants
were sought. As a result of this re-
search, Paris green was largely
superseded by lead arsenate and
calcium arsenate, compounds still
widely used against insects. In the
past few years, inorganic fluorides
have also become important insecti-
cides. Important organic insecticides
include nicotine and nicotine salts,
pyrethrum (prepared from the
flower heads of a kind of daisy
chiefly grown in Kenya) , and pow-
dered derris root, or its active con-
stituent, rotenone. These organic
substances are highly desirable be-
cause, in contrast to most inorganic
insecticides, they are practically
harmless to man, animals, and plants.
The most recently developed and
most promising of all insecticides is
the compound known as DDT. Al-
though it has the disadvantage of
being poisonous to man and animals,
it appears to be the most effective
general insecticide yet developed.
It is exceedingly toxic in minute
amounts to a great variety of in-
sects, is stable and non-volatile, and
is effective for long periods of time
after original application on a sur-
face. Its household demand is ex-
pected to be excellent, not only be-
cause of its toxicity to common in-
sect pests, but because it has no ob-
noxious odor. Its long-range poten-
tialities include: (1) use in agricul-
ture against crop-destroying insects,
(2) the control of disease-bearing
insects, and (3) the stimulus to re-
search in developing other synthetic
insecticides.
Insecticides are usually classed as
either stomach poisons or contact
poisons. Stomach poisons are used
against biting insects, which devour
foliage. Sucking insects, which live
on the sap of plants or the blood of
animals, are not exposed to stomach
poisons, so they must be checked
by contact poisons which kill when
applied to the surface of the insects.
DDT apparently acts as both a
stomach and a contact poison. The
only other important synthetic in-
secticide possessing this character-
istic is sodium fluoride.
Chemistry of DDT
DDT is a whitish, odorless, crys-
talline powder which is insoluble
in water, but readily soluble in such
organic solvents as alcohol, benzene,
acetone, cyclohexanone, ethyl ace-
tate, ethyl ether, chloroform, and
many other compounds. Chemically,
DDT is CC13CH (C,H5C1) •,, which is
correctly called 2,2-bis (parachloro-
phenyl) 1, 1, 1-trichloroethane. It
was first synthesized in 1874 by
Othmar Zeidler, a student at Stras-
bourg. Until about seven years ago
this compound failed to attract in-
terest. Then its insecticidal proper-
ties were demonstrated by Paul
Muller, of J. R. Geigy, A. G., a Swiss
CI
company. In 1939 it was employed
against the Colorado potato beetle,
which was threatening Swiss potato
crops. In 1942 Geigy's New York
affiliate gave the U. S. Dept. of Agri-
culture the results of tests of DDT
on various insects. The Army became
interested in DDT as a lousicide in
controlling typhus, and in 1943 actual
production of DDT began.
The original method used by
Zeidler forms the basis for the mod-
ern Brothman continuous process
for DDT. Converting the DDT syn-
thesis to a continuous process has
speeded up output for military uses,
while at the same time it has low-
ered manufacturing costs, increased
the uniformity of the end product,
and decreased dependence on tech-
nical control personnel. The prin-
cipal difficulty in the process at first
was the shortage of the essential
raw material, chloral.
Cloral, CC13CHO, is now produced
directly at the plant by chlorination
of alcohol in the presence of ferric
cloride as a catalyst. Alcohol is fed
continuously to a chlorinator bank,
where free chlorine flows counter-
currently through it, yielding chloral
alcoholate. Water is then added to
liberate the alcohol from the chloral
alcoholate. The addition of 96' sul-
furic acid then completes the separa-
tion of chloral and alcohol. About
60 ',/; free chloral yield is obtained
from the original alcohol, most of
the loss going into various other
chlorinated derivatives. The chloral
is purified by fractional distillation
(Continued on Page 20)
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Molecular Structure of DDT.
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Pollution
By The
Professor Hutchins was one of a
sub committee of four qualified men
whose duty was to investigate
whether the city of Terre Haute was
polluting the Wabash River unrea-
sonably. Presented here is the orig-
inal report of this committee con-
taining the results of their investi-
gation, their conclusions, and their
recommendations.
This sub-committee was charged
with the duty of ascertaining if the
City of Terre Haute is, in fact, pol-
luting the Wabash River unreason-
ably and if it should comply with
mandate of the Indiana Pollution
Commission to cease polluting the
Wabash River.
Obviously, it would be foolish for
this sub-committee to undertake an
independent survey of the situation,
with the knowledge that much work
has already been done by other
qualified agencies, notably the In-
diana State Board of Health and the
Illinois State Board of Health and
the United States Public Health
Service. Therefore, access to the rec-
ords available was had, from which
records the following data have been
abstracted.
As a preliminary to the under-
standing of the meaning of these
data it will be advisable to define the
"yardsticks" used to determine pol-
lution.
Bacterial Count at 37 degrees
Centigrade. It is known that there
exist myriads of bacteria. They grow
under various conditions and at
various temperatures. Bacteria
which cause disease grow and mul-
tiply at 37 deg. C. (Blood heat) . Dis-
ease producing bacteria are known
as pathogenic. If bacteria of this type
are present in a water they serve
as one means for indicating the
presence of human wastes. If one
cubic centimeter of water is inocu-
lated in suitable growing media and
incubated at 37 deg. C. each bacter-
ium will multiply rapidly and each
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of The Wabash River
City of Terre Haute
-.by Roland E. Hutchins, Professor
will form a colony visible to the
naked eye. These colonies can then
be counted and the number of bac-
teria in the original sample deter-
mined.
B. Coli
Often specific pathogenic organ-
isms are absent from a water. There
is always present in human excreta
one organism which is common to
the colon. It in itself is not patho-
genic, but its presence will serve to
indicate contamination from human
wastes. It is easily determined and
so serves as an indicator of sewage
pollution. This organism has been
given the name Bacillus Colon. A
large increase in the number of these
organisms is positive proof of sew-
age pollution.
Dissolved Oxygen
Water takes up oxygen from the
of Civil Engineering
atmosphere almost instantaneously.
Pure water always contains some
oxygen. Oxygen is also produced by
aquatic plants. Sewage and organic
industrial wastes when discharged
into a river are acted upon by the
oxygen present to reduce them to
simple and harmless inorganic end
products. Hence a reduction in the
amount of oxygen present in a water
serves to indicate that organic ma-
terials have been discharged into the
water. A large loss indicates serious
contamination.
B.O.D.
Biochemical Oxygen Demand. As
noted above, organic material is re-
duced to simple and harmless end
products by oxygen. Much of this
reduction is accomplished by biolog-
ical means. Some of the organic ma-
terial is reduced rapidly, and some
is reduced only after a fairly long
period of time. If samples of water
are diluted with water having a
known oxygen content, are then in-
cubated for a period of time, and the
oxygen again measured, the loss is
said to be that required to satisfy
the biological activity. The usual in-
cubation period is 5 days. This de-
mand is, on the average, 63'4 of the
total demand. If there is a large in-
crease in the BOD it serves to in-
dicate that there is present in the
water a large amount of waste pol-
lution.
Dissolved oxygen is usually spo-
ken of as the DO and the Biochem-
ical Oxygen Demand as the BOD.
The measuring sticks are, then:
An increase in the 37 Deg. C.
bacterial count
An increase in the B. Coli.
A decrease in the DO
_
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An increase in the BOD.
If we were to take samples of
water and test them according to the
above criteria, first, samples from
above any city sewer outlet, and
again below the city sewer outlets,
and found the results as noted above,
we should conclude that pollution
exists. We have then measured the
pollution due to human wastes and
due to trade wastes.
During the summer of 1940 the
Indiana State Board of Health made
such measurements of the water in
the Wabash River, beginning at the
City Water plant and for other sta-
tions as far down the River as Mt.
Carmel, Illinois. The graphs at-
tached are taken from this report.
There is attached also a map show-
ing the location of the measuring
stations. In examining the graphs
one should note the location of the
stations on the location map.
Reference to these graphs shows
the following:
That between the station at the
water plant and the station below
the City, the
DO decreased from 8.5 ppm to
5.2 ppm, a decrease of 39',4
BOD increased from 5.7 ppm to
9.3 ppm, an increase of 63 (/(
The 37 Deg. count changed from
a max. of 10,000 per cc to a max. of
480,000 per cc, an increase of 4700',4,
and the average 37 Deg. count
changed from 3200 per cc to 320,000,
an increase of 10,000 f/c.
The B. Coli maximum changed
from 1000 per cc to 10,000 per cc,
an increase of 900 '/, and the aver-
age B. Coli changed from 100 per cc
to 6,500 per cc, an increase of
6,400 .
It seems to us that any one can see
that according to these measuring
sticks the pollution is enormous.
Following these graphs one notes
that the pollution load decreases as
one moves downstream. The prob-
lem then arises as to whether or not
the pollution is "unreasonable". The
River recovers some of its natural
purity. Vincennes is the first city
south of Terre Haute to use the
(Continued on Page 24)
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Selection of Engineering Apprentices
by Ted W. Blickwedel, soph., ch.e.
The prediction of success in the
college of engineering is an import-
ant problem in the selection and
guidance of students who study for
careers as professional engineers.
While the successful completion of
formal training prerequisite to pro-
fessional licensing is no guarantee of
ultimate success in any profession,
it is, nevertheless, a necessary step
in the education of those now ad-
mitted to practice in most profession-
al fields. Definitive studies of student
abilities, capacities, and previous
achievements as related to success
in the engineering curriculum can
provide important implications for
selecting and guiding those who pro-
pose to begin engineering study.
Over a period of years many tests
have been devised for selecting those
students who are best qualified for
and who are most likely to succeed
in a college of engineering. That
tests are necessary and that selection
can not be made on the basis of high
school grades is evidenced by a study
made at Oberlin College. It was
found that no significant relationship
existed between mean high school
scholarship and mean college scholar-
ship. This fact is brought out even
more strongly by the results of a
study made at Rose Polytechnic In-
stitute by Dr. Ralph K. Strong. In
Fig. 1 is a graph comparing the
average high school and the average
college scores in mathematics of a
group of 71 freshmen. Similar graphs
were constructed by Dr. Strong of
this group's English and science
grades.
Oberlin used a scholastic aptitude
test on their incoming freshmen and
no significant relationship was found
to exist between mean high school
scholarship and mean test intelli-
gence. However, the correlation be-
tween test intelligence and college
scholarship is in the neighborhood of
0.70.
For a time it was claimed that the
Q score on the American Council of
Education's Psychological Examina-
tion was valid for the purpose of
predicting success in technical sub-
jects but studies at Brown Univer-
sity, where Q and L scores were
correlated with grades in "technical"
and "verbal" subjects, showed that
Q scores were no better than I scores
in predicting success in "quanita-
tive" subjects. The Q scores were
from the three "quanitative" tests on
the ACE exam and the L scores
were from the three "linguistic"
sections.
Some degree of success in this
testing seems to have been met by
the Birmingham Education Commit-
tee in Great Britain. They tested 157
boys with the usual academic exam-
ination and also a battery of appren-
tice-ability tests. The students who
made higher scores on the appren-
tice-ability tests also made better
grades in engineering subjects and
held more engineering jobs later. No
recent reports are available from
90a-
70
50-
this committee.
One of the most recent and im-
portant projects for the selection of
engineering apprentices through test-
ing has been carried on by the
Society for the Promotion of Engi-
neering Education in conjunction
with the Engineer's Council for Pro-
fessional Development. For a num-
ber of years, the E.C.P.D. and S.P.
E.E. Committees on Student Selec-
tion and Guidance have conducted
studies of various types of educa-
tional measurement most appropriate
for counseling beginning engineering
students. During the academic years
1941-42 and 1942-43, these commit-
tees sponsored a joint project. Un-
der this sponsorship, a selected bat-
tery of Yale aptitude tests were ad-
ministered in a group of cooperating
colleges and universities. The com-
mittee's immediate responsibility was
to secure the available measures of
freshman achievement and to deter-
mine to what extent the Yale tests
were of value in predicting success
MATHEMATICS
FIG. I
LLt
Average high school math scores compared with average college math scores
for a class of 71 students. The heavy black upper line is the high school scores and
the very irregular lighter line is the corresponding college scores.
APRIL, 1945
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Ilin the engineering curriculum. Vali-
dation data were secured from the
cooperating colleges and assembled
S y the committee.
Freshman grades were the main
source of data of freshman achieve-
ment and one must realize that
freshman grades may not be highly
indicative of later success. Against
that weakness must be balanced the
weakness of unreliability of grades
after the students have begun spe-
cialization. One can not 13e certain
that a grade point average in Chem-
ical Engineering is equivalent to the
same average in some other curric-
60
••••••
'7-
40
PM=
20
04" ENGINEERING
Distributions of scores on the
Verbal Ability. at University A.
Test VI—Mechanical Ingenuity
In this study, the Committee was
primarily interested in the general
effectiveness of the Yale Aptitude
Batthry for predicting scholastic
success during the first year of the
engineering curriculum. The Com-
mittee was not concerned with the
prediction of success in individual
courses within the curriculum. The
freshman curricula of the colleges
were not uniform, however, and it
seemed desirable to group various
courses for the purposes of study.
Three classifications of courses were
adopted: (1) Cultural subjects—
41.0.101.
LIBERAL ARTS BUSINESS
Courtesy Journal Engineering Education
Pre-Engineering Inventory Test I—General
ulum In some IIIcases certain that
they 
.
do not indicate the same aca-
demic success, because the competi-
tion is keener in one group than in
another. Furthermore, there is rea-
son to believe that the requirements
for success are different in different
fields of engineering.
The Yale tests employed by the
Committee were as follows:
Test I—Verbal Comprehension
Test II—Artificial Language
Test III—Quanitative Reasoning
Test IV—Spatial Visualization
Test V—Mathematical Aptitude
English, history, and social science;
(2) Scientific subjects—mathemat-
ics, physics, chemistry; and (3) En-
gineering subjecth — engineering
drawing, descriptive geometry, engi-
neering problems, etc. With the
grade-point averages in the special
subject areas and the freshman
average as criteria, the correlations
of test performance and student suc-
cess were calculated. The results are
tabulated in Table I.
TABLE I
Correlations of Yale Aptitude Tests
with Achievement in Freshman
Test
Courses
Cultural Scientific
Subjects Subjects
Engin'r'g
Subjects
.398 .299 .059
.356 .353 .238
.434 .483 .353
IV. .236 .364 .411
V. .373 .509 .387
VI. .189 .312 .269
Ranked according to their validity
for predicting success in the fresh-
man year as a whole, the Yale tests
arranged themselves as follows:
Test V—Mathematical Aptitude .51
Test III—Quanitative Reasoning .50
Test IV—Spatial Visualization .39
Test II—Artificial Langauge .36
Test VI—Mechanical Ingenuity .31
Test I—Verbal Comprehension .31
For all tests taken together, the
coefficient of multiple correlation
was .58. According to the theory of
I robability, this validity coefficient
will not normally be lower than .50
or more than .66. Individual tests or
batteries whose validity coefficients
are less than .50 have little guidance
possibilities. On the other hand,
validity coefficients of .70 or over
are not ordinarily obtained when
course marks are used as the criter-
ion; therefore, these validities com-
pare favorably with the results ob-
tained for other scholastic aptitude
tests.
In June, 1943 the Measurement
and Guidance Project in Engineering
Education was established by the
S.P.E.E. and E.C.P.D. and the Ad-
visory Council of the Project made
provisions for the study of various
types of selection and guidance tests.
From the results of these studies to-
gether with the previous experience
with the Yale tests and the careful
analysis of the educational programs
of more than 100 accredited colleges
of engineering, the Project set out to
devise a completely new battery of
tests.
Their problem was to devise a
battery of tests which would be
valuable for predicting success in the
basic or pre-specialization phase of
the engineering curriculum. The
largest proportion of failures in en-
gineering colleges generally occurs
S uring the first two years. Assuming
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ENGINEERING SCIENCE
FIG. 3
Li BE R AL ARTS BUSI N E SS
Courtesy Journal Engineer-mg Education
Distributions of scores on the Pre-Engineering Inventory Test II—Technical
Verbal Ability, at University A.
that the abilities and qualities re-
lated to success during this period
could be discovered and that de-
pendable tests of these potentialities
could be devised, it should be pos-
sible to reduce student mortality by
earlier and more effective guidance
of certain types of students who
would profit more by transferring to
other college curricula.
The results of their labors is a
battery of six tests known as the
Pre-Engineering Inventory. The tests
in this battery were as follows:
Test I—General Verbal Ability
Test II—Technical Verbal Ability
Test III—Ability to Comprehend
Scientific Materials
Test IV—Ability to do Quantitative
Thinking
Test V—Ability th Comprehend
Mechanical Principles
Test VI—Spatial Visualization Abil-
ity
In developing the Pre-Engineering
Inventory, the Project was guided
by a number of practical and tech-
nical criteria. Some of these criteria
are general test-construction policies
while others serve as standards for
evaluating the test battery as it
evolves through its successive stages
of development. Eight of the most
important of these criteria are listed
S.low.
Criterion No. I. Each test in the
I.ttery must measure an ability
80
60
AO
2o
0
11known to be important in engineer-
ing study.
Criterion No. II. Each test in the
battery should have guidance values.
Criterion No. III. Each of the
tests in the battery should meet the
technical standards of a superior
test.
Criterion No. IV. Each test in the
S. ttery should be of suitable diffi-
culty.
Criterion No. V. Each test in the
battery should contain questions
sampled in a manner which insures
the appropriateness of the tests for
students about to begin the study of
engineering.
Criterion No. VI. The test battery
should emphasize the permanent re-
sults of learning rather than memory
of facts and details.
Criterion No. VII. The test bat-
tery should include provision.s
wherever possible for evaluating
out-of-school experiences as well as
the results of formal learning.
Criterion No. VIII. The test bat-
tery should be suitable for use in a
large-scale program.
The Pre-Engineering Inventory,
(Continued on Page 28)
EN6INEERING SCIENCE LIBERAL ARTS BUSINESS
FIG. 4
Courtesy Journal Engineering Education
Distributions of scores on the Pre-Eng-ineering Inventory Test III—Ability to
Comprehend Scientific Materials, at University A.
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Last month the TECHNIC pre-
sented a discussion of the German
developments in the jet propulsion
field, V-1 and V-2. This month the
reaction machine field is considered
as a whole and the operation of the
other types of these machines is dis-
cussed. Much of the information
used by Mr. Scarlott was supplied by
G. E. I'endray, C. A. Meyer, and A.
H. Redding, all of Westinghouse.
Mr. I'endray has long been associated
with the American Rocket Society
and is the author of the forthcoming
book "The Coming Age of Rocket
Power".
other vehicles and weapons of war.
A number of new terms have been
added to our language—rockets, buzz
bombs, robot bombs, athodyd (pro-
nounced ath-o-did) , jet propulsion,
gas turbines! They have appeared in
the public prints so suddenly that
what they mean and whether they
have a common engineering basis are
not too clear.
Their bases are related, very
definitely. These devices are as
solidly grounded in engineering as
other heat engines—for such they
are. A common principle provides
the basis of operation of all propul-
sion methods—the rocket, the atho-
dyd, the buzz bomb, the gas-turbine
jet, the combination gas-turbine jet
and propeller drive, and, for that
matter, the conventional propeller-
driven plane. That principle is the
Jet Propulsion
by C. A. Scarlott, Editor, Westinghouse Engineer
It has taken a war to make us
realize that rockets are something
more than a Fourth-of-July toy.
Heartening stories of Allied suc-
cesses with the bazooka and thrilling
accounts of the anti-aircraft rocket
defenses of Moscow made us recog-
nize rockets as major implements of
warfare. Any lingering doubts we
may have entertained about the en-
gineering possibilities of the rocket
specifically and of jet propulsion in
general were permanently dispelled
by the news of what robot bombs did
to London.
The curtain of military secrecy
around rockets and jet-propulsion
devices only now and then reveals a
glimpse of some of the accomplish-
ments of these amazing devices.
However, some hint of their magni-
tude even now is indicated by the
U. S. Navy's use of $100,000,000
worth of rockets per month by mid-
summer of 1944. Correspondingly
large quantities are undoubtedly be-
ing used by the other military serv-
ices. The newspapers have carried
stories, in addition to those about the
German's V-1 and V-2, of rocket-
propelled shells in several forms, of
rocket-assisted take-offs for airplanes,
of jet-propelled planes, jet-assisted
gliders, of our own robot bombs, and
AIR COMPRESSOR
third law of motion, expressed by
Newton, to the effect that action and
reaction are equal in amount but
opposite in direction.
This basic relationship also indi-
cates that nothing is required for the
jet to push against. In fact any ma-
terial outside the jet orifice simply
gets in the way of the ejected matter
and somewhat reduces the forward
thrust. Rockets, for example, produce
the maximum thrust in a vacuum.
So would any other reaction device
were it not for its need of oxygen.
Types of Reaction Machines
and How They Work
The variations in construction,
operation, and fuels of reaction mo-
tors attempted by rocket enthusiasts
and jet-propulsion experimenters in
the past several hundred years are
numerous. The present known suc-
cessful ones reduce to two basic types
of jet engines. These are:
A—The self-contained or true
rocket motors, which carry both the
oxygen and the fuel.
1—Dry fuel
2—Liquid fuel
B—The air-stream engines, which
take their oxygen from the air.
1—The intermittent-firing duct
engine.
GAS TURBINE
GAS TUROIN E. JET PROPULSION
Cut Courtesy Westinghouse
The combination power unit consisting of a gas-turbine driven propeller and some jet effect offers attractive possibilities
for some air-craft applications. The propeller is more efficient at the lower speeds while the jet is more effective at high speeds.
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RECIPROCATING ENGINE
Cut Courtesy Weitinghouse
The conventional reciprocating engine
is not a reaction device but the pro-
peller is.
2—The continuous-firing duct en-
gine.
3—The gas-turbine engine.
4—The combination gas-turbine
propeller drive.
5—The reciprocating-engine pro-
peller drive.
The fundamental difference be-
tween the two basic types is the
source of the oxygen. Rockets are
independent of the atmosphere; the
air-stream engines are not. All, with-
out exception, work on the reaction
principle. All but the fourth and
fifth air-stream engines are jet-pro-
pulsion engines. While gas-turbine
and reciprocating-engine propeller
drives are not jet-propulsion engines,
their propellers serve the same pur-
pose as a jet, i.e., they accelerate
rearwardly a mass of air to generate
a thrust. Although some propulsive
NITROGEN
effect is obtained from the exhaust
of a reciprocating engine, it cannot
properly be included in a list of jet-
propulsion engines.
From a theoretical point of view,
it does not matter what the ejected
mass is: solid, liquid, or gas. How-
ever, the only practical substance
now known are gases, the products
of combustion. Their mass is com-
prised of the weight of the oxygen
and the fuel, and any inert gases
present. By the nature of their pro-
duction they can be ejected at high
velocity. In short, all propulsion de-
vices can be considered to consist
of a heat engine that converts the
fuel energy into mechanical energy,
together with a device for converting
this energy into a rearward jet. The
rocket converts its energy into a
rearward jet by expansion in a
nozzle. The reciprocating engine uses
a propeller to effect a rearward,
velocity.
The solid-fuel rocket motor is the
oldest and best known operating on
the jet-propulsion principle.
A skyrocket chassis consists essen-
tially of a paper cylinder with a cone-
shaped nose to decrease air resist-
ance and a trailing stick to give it
some stability and guidance in flight.
In the fore part of the cylinder is the
payload, which in the fireworks
rocket consists usually of charges of
powder that burn colorfully when
elevated by the rocket. The main
body of the skyrocket surrounding
the combustion chamber is the mass
GASOLINE LIQUID OXYGEN
ROCKET PROPULSION
Cut Courtesy Westinghoutm
The gas-turbine jet-propulsion unit is
essentially simple in construction.
of solid fuel and the oxidizer. At the
rear is a crudely shaped nozzle to
increase the efficiency of the jet. The
fuel when ignited burns rapidly, the
products of combustion being gases
that are expelled through the down-
ward projecting nozzle to produce
the upward thrust.
Bazooka shells, anti-aircraft rock-
ets, projectiles launched from air-
planes, and the other items of ord-
nance do not differ essentially from
a skyrocket. They have a war head
containing the explosive or what-
have-you to be delivered to the
enemy. The details of the fuels have
not been disclosed but instead of be-
ing gunpowder as in skyrockets, they
are some form of cordite, which is
guncotton and nitroglycerine in stick
or extruded form. Instead of a crude
guiding stick, steel fins surround the
nozzle at the rear to give directional
stability.
BURNER
•
Cut Courtesy West:noltouse
The rocket motor differs from airstream engines in that it carries its own oxygen supply, either in liquid form,
or mixed chemically with solid fuel such as cordite or gunpowder.
as shown,
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The solid-fuel rocket has the im-
portant advantages of relative sim-
plicity, comparative safety in hand-
ling, and ability to prepare and
store its fuel in advance. Against
these merits are pronounced disad-
vantages. Control is lost once com-
bustion starts. Also, the combustion
chamber is a cavity in the fuel. At
the start, the chamber is small and
grows rapidly larger as fuel is con-
sumed. For a given rocket, only one
size and shape of combustor gives
maximum thrust. Hence greatest
efficiency of combustion is achieved
at but one brief instant of the burn-
ing period. Greatest weakness of all
is the much lower energies and jet
A comparison of the present sue
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velocities obtainable with solid fuels
as compared to liquid fuels.
Liquid-fuel rockets, (such as the
German V-2) , avoid many of the
limitations of the solid-fuel rockets.
The liquid-fuel motor, however, is
s of jet-propulsion engines.
yet young, and long strides in solv-
ing its problems have already been
made. The obstacles to its develop-
ment are tough but not insurmount-
able. Those vehicles intended for
ascent beyond our atmosphere—such
as the meteorological rocket of the
future or a space ship to the moon
or a planet—will be liquid-fuel
rockets, barring discovery of some
new source of energy.
(Continued on Page 30)
Cut Courtesy Westinghouse,
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Research and Development
Pilots' Gravity Resistance
Tested by Centrifuge Machine
What is believed to be the world's
fastest merry-go-round—one that
swings a human ginea pig like a pail
of water on the end of a rope—is
now helping Air Force pilots com-
bat superhuman forces of gravity at
high speeds or in violent aerial
maneuvers.
Developed by the Army Air
Forces Materiel Command and with
a powerful motor and intricate con-
trol system designed and built by
General Electric, the ingenious ma-
chine, called a centrifuge, enables
studies of how much strain above
or below the normal forces of grav-
ity a pilot can take without losing
consciousness. It is now in use at
the Aero-Medical laboratory at
Wright Field, Ohio.
While whirling the subject at 40
miles an hour, the machine tilts him
in such a position he is affected as
if he were pulling out of a steep
dive at a speed in excess of 500. At
the same time delicate instruments
attached to him record his blood
pressure, pulse and respiration and
Cut Courtesy General Fleetrie
Pilot's gravity resistance tested by Centrifuge machine.
by Keith Sutton, soph., Ch.E.
his reactions are tested when he
returns signals flashed by an ob-
server.
A movie camera shows that at
high speeds blood drains from the
subject's face, his cheeks are sunken
and he looks 20 years older. As the
force exerted multiplies the force
of gravity, the flier sees grey at first
and then blacks out completely.
When the force is removed, he re-
turns to normal almost immediately.
The effects of centrifugal force on
pilots was tested by the Germans as
early as 1934. First experiments were
performed in this country in 1936.
And now that the fruit of early re-
search has made possible the world's
fastest merry-go-round, it is giving
American pilots one more edge over
the enemy.
"Welder-Jeep" Repairs War
Equipment In Midst of Battle
A highly mobile "welding shop on
wheels" that can traverse ground
which proved impassable to most
previous maintenance vehicles has
been. developed by Army engineers
to enable emergency repairs of dam-
aged war equipment to be made
right on the field of
battle.
Consisting of a
standard Army jeep
bearing a specially
perfected arc weld-
er, this mobile re-
pair shop, accord-
ing to Army re-
ports, has proved
invaluable in help-
ing to keep front-
line equipment in
fighting condition.
In weight the
welder jeep is
equivalent to a 1/4
ton truck, whereas
the equipment it
replaced consisted
of a 5 ton truck
towing a 1/4 ton welding trailer.
This weight reduction, plus the
jeep's great maneuverability, en-
ables the vehicle to readily negotiate
rugged or muddy ground where
larger and heavier trucks broke
down. When desired for use in air-
borne operations, it can also be load-
ed aboard a transport plane.
Power to operate the welding
unit is obtained by .means of a V-belt
which is connected to the engine of
the jeep. As soon as the vehicle is
brought to a stop, the unit can be
put in use. Proper engine speed is
maintained by a governor, quickly
disengaged to permit normal opera-
tion of the jeep. The welding unit is
installed in place of the right front
seat of the jeep, allowing the vehicle
to carry a crew of three men com-
fortably.
Before accepting the welder-jeep
for service, the Army subjected it to
rigid tests on a 500-mile obstacle
course—the same course on which
combat tanks are tested—and it
came through with flying colors. Be-
cause of its success here, a similar
installation was recently made in a
Navy LVT combat vehicle, more
commonly known as a "water
buffalo." Adaptability of this equip-
ment to difficulties of landing oper-
ations makes it of great value in
salvaging damaged material and get-
ting it back into the fight with great-
est speed.
New Device Prevents Gun
Jamming On New Aircraft
An automatic gun charger that
"thinks" for itself in preventing fail-
ure of aerial machine guns because
of defective rounds of ammunition
has been developed for the B-29
superfortress, P-61 Black Widow and
other new airplanes.
This device initially cocks the
plane's guns, will recognize an am-
munition failure, help dispose of a
defective round and insert and fire
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a new S ne. If a gun repeatedly fails
for approximately 8 successive
rounds, it will "decide" that some-
thing is radically wrong and will
stop all further operations of that
gun.
Almost imperative whenever aer-
ial machine guns are located so that
they are not readily accessible to the
man who fires them, these chargers
perform electrically the same job a
gunner in a directly controlled tur-
ret performs by first thinking out
the trouble and then correcting it
by hand. Their use has played an im-
portant part in making these planes
more than a match for enemy 
craft.
This gun charger consists of three
principal units, charging, firing. and
timing. The firing unit fires the gun
normally. The timing unit deter-
mines when to charge the gun, in
case a defective round occurs, and
the charging unit clear ammunition
malfunctions.
Air under the high pressure of
1,000 pounds per square inch is used
to operate the charger. To make
available a constant supply of this
air without using air bottles, which
requires frequent refilling, a small
air compressor has been developed.
This is mounted on the turret, where
it maintains a supply of high pres-
sure air at all times, with no need
for refilling the pressure tank from
an outside source. Pressure pro-
duced by this compressor is much
higher than that reached by any
similar device previously used on
planes.
Fifty-caliber machine guns on the
B-29 and P-61 will operate under
almost any atmospheric conditions.
Because of this, the chargers are de-
signed so that they, too, will function
unS. r the same conditions. Their
continuous operation is permissible
at temperatures from 65° F. below
zero to 160° F. above zero, as well
as under extremes in humidity and
at any altitude. Furthermore, since
the charger is primarily a safety
device to insure continuous opera-
tion of the guns, it is so designed
that its failure will not occur for the
same reasons that might cause gun
failure.
Post-War Use of High Octane
Gasoline Seen Limited
Gasoline of 100 or 100-plus octane
rating, now used in Allied fighting
planes, will be used only in the field
of aviation in the early post-war
years, a report on the super-fuel
predicts.
An article, "High Octane Fuel—
Its Production and Significance," ap-
pearing in a recent issue of the West-
inghouse Engineer, stated that pro-
duction limitations alone would pre-
vent civilian automobile use of the
high-powered fuel.
Pre-war dai 1 y
consumption of reg-
ular gasoline was
1,700,000 barrels a
day while present
capacity production
of high-octane fuel
is more than 500,-
000 barrels daily
with the prosI-
•f decreased pro-
duction after the
war.
Military, com-
mercial and private
flying will use all
f
the high octane gas
o 100 or 100-plus
rating. But the mo-
torist, because of
the development of
super fuels, will find his post-
war gasoline ranging from four
to six octane numbers above the rat-
ing of the corresponding pre-war
fuel. The octane number relates
solely to the tendency of gasoline to
knock in internal-combustion en-
gines, such as those used in automo-
biles or airplanes.
While the average motorist would
like to increase his miles per gallon
by one-fourth, 100-octane fuel would
cost a little more than regular gaso-
line and, in addition, motor car en-
gines are not designed to use the
sS per-power I.t.
The 1942 model engines with high-
est compression ratios required fuel
no better than 80 octane. To have a
fuel better than the engines can use
advantageously is as wasteful as to
have engines better than the fuel
available.
The day of the motor car engine
using 100-octane gasoline is likely
to be many years distant. The sleek,
lightweight, supercharged, high com-
pression rear-engine car, giving 40
miles per gallon is for the future.
The report was optimistic about
future developments for both fuels
and motors for automobiles, pointing
out that engineers would continually
strive to reach theoretical limits of
gasoline mileage—now set at 250
miles per gallon—through the design
Cut Courtesy General Electric
Welder jeep repairs war equipment in midst of battle.
of better engines and the production
of increasingly higher powered fuel.
New Rocket Launchers
Several new rocket launchers or
"bazookas" were added last year to
the infantry model first announced
in 1942. Among the new types were
the paratroop model, the flying ba-
zooka, and the portable field artil-
lery type. All stemmed from the
original bazooka and, like the first,
were engineered, developed and
produced by those who in peace
years had devoted their attention to
washing machines and other house-
hold appliances.
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The rhythm of great machines, the clash of steel and the humming of motors are playing a symphony of in-
dustry these days as the nation's factories turn out the machinery vital to the war. The camera has interpreted
machines and workers as instruments and players.
Like all orchestras, the industrial symphony has a conductor. He is the man who directs the movements of
electric cranes which do the lifting jobs in manufacturing. Seen through the camera's lens, the heart of a pneu-
matic tube communications system becomes a mighty pipe organ; a testman appears to play the xylophone as he
checks fuses that will protect large electric power systems. The cutting tool and turntable of a 350-ton boring mill
resemble a phonograph; plates used to keep dust out of electric motors become cymbals; and a glass blower
plays a weird instrument which might be called an oboe in glass.
PHONOGRAPH—As the 30
-foot table
a this 
boring mill 
turns, the 
cutting tool
at the 
right moves 
across the 
table mak-
ing the 
last 
leveling cut 
before the 
ma-
chine to is 
placed in 
operation.
OBOE---This 
veteran glass blow"; but 
heer 
doesn't
get music just as 
caref tub
out of his 
glass "oboe
must blow 
ully as his 
counter-
part in a 
symphony, for the 
e he is 
turn-
ing out 
here will 
become a part 
of labrat
oryo
apparatus for 
scientific 
research.
ORGAN—One of 
the 
"musical 
instru-
ments" in the' 
Symphony of 
Industry" is
this 
headquarters of 
the 
pneumatic tube
system 
which 
resembles the 
pipes of 
an
organ. 
Telegrams are 
placed in 
rubber 
holds,
"bullets". such 
as the 
one the 
eirl
and sped 
at 4(1 
miles an 
hour to the 
various
departments.
ORGAN 
CONSOLE,Like a 
player at an
organ, 
these 
hands are 
checking De-ion arc ex-
tinguishers 
developed to do 
more 
efficiently the
safet,y 
work 
formerly 
done by 
fuses. 
These de-
vices can put out on 
electric arc in one one-
hundredth of a 
second, 
prevent 
damage 
from
short 
circuits.
CYMBALS
--The 
cymbals in the 
"Synt-
phony of 
Industry" are 
these 
metal 
plates
which are built into 
electric 
motors to help
keel) dust and dirt out of the 
windings and
moving 
parts.
CONDUCTOR—With upraised arms, this is one
of the "floor men" who direct the movements of
electric cranes. He is a "conductor" in the "Sym-
phony of Industry".
Campus Survey
Debate Club
The Rose Debate Club has been
very active this season. Besides the
practice debates that are held at the
weekly meetings, the boys have par-
ticipated in several debates with
other colleges and universities. A
debate was scheduled between Rose
and Butler University of Indianap-
olis, for Saturday, March 17th, but
due to unforseen matters, the de-
bate has been postponed until a
later date which is satisfactory to
both schools. At the last meeting it
was voted to give Debate Club Keys
to the following members for two
years of service. Fred Maienchein,
Jack Ice, Joe Durra and Charles
Stringfellow who graduated in De-
cember. Congratulations fellows.
Freshmen
The freshman class recently held
their first class election. Those
officers elected were President Don
Swartz; Vice president, George
Staub; Secretary and Treasurer,
John Krampe.
We are glad to announce that at
last those traditional green caps have
arrived and that the freshmen are
wearing them according to Rose
tradition. Today according to tradi-
tion the lake was officially opened.
No "69" and another freshman were
given the honor of being the first
freshmen to have the privilege of
going into the lake. Because some of
the freshmen resisted, the sopho-
mores had a little physical exercise,
but the freshmen were soon shown
that they are not supposed to argue
with or resist the upper classmen.
Annual Dance
On the night of Friday, March 16,
the annual Rose Poly Saint Patrick's
Dance was held in the ballroom of
the Indiana State Student Union
Building from eight thirty until
eleven thirty. Fred Cizek and his
orchestra furnished some very fine
by C. Gordon Hayes, soph., E.E.
music for the dance. The dance was
sponsored by the Rose Student
Council and it was open to all Rose
students. Keith Sutton was commit-
tee chairman in charge of the dance.
We were very glad to have Rev. and
Mrs. Brown, who acted as chaper-
ons, with us during the evening. A
large number of the student body
turned out for the occasion and
everyone there had a very good time.
Glee Club
The Rose Poly Glee Club has been
holding its weekly rehearsals at the
First Baptist Church on Thursday
evenings. We are glad to see that
some of the new freshmen have
joined the Glee Club. We're glad to
have you fellows. Since the club
president Lubo Chelich and business
manager, Robert Manhart are grad-
uating soon, new officers are to be
elected shortly. We are sorry to see
these boys leave as they have added
much to the value of the club.
The club sang their first concert
of the season Sunday, March 11, '45,
at the First Baptist Church for the
congregation after opening with
"Dear Old Rose."
The program consisted of the fol-
lowing songs:
"The Rangers Song," from "Rio
Rita," " Drums," "Old Americano",
a collection of old American songs,
"Away Rio," "Swing Low Sweet
Chariot" and they closed with "Dear
Old Rose." The boys who sang were
Robert Manhart, Jack Mathews,
Paul Lawrence, Keith Sutton, David
Templeton, Carl Hildebrand, Lubo
Chelich, Hal Cultice, Gordon Hayes,
Ned Koonmen and Arnold Hannum.
We also wish to congratulate Mr.
Taflinger and Mrs. Bennett who are
doing a splendid job with the club.
Track Team
The track team that we were
wondering about when the January
issue of the Technic came out, has
become a reality. Although there are
only five men out, we are proud and
happy to announce that Rose Poly
will have a relay team entered in the
Purdue Relays to be held on Satur-
day, March 24th, 45, at Purdue Uni-
versity. The five boys who have been
running are Arnold Hannum, Charles
Kessler, Keith Sutton, Jack Mat-
hews, and Gordon Hayes. Coach
Brown says that although the boys
are not the best, he believes that they
will be able to make a good showing
for themselves and Rose. The boys
have had some bad luck due to the
weather. Until recently they have
been compelled to run inside, but
recently they have been running on
the out door track. The boys are
beginning to get their form and stride
developed very good. Here is wish-
ing the boys and Coach Brown the
best of luck throughout their entire
season.
Alpha Tau Omega Notes
Indiana Gamma Gamma of Alpha
Tau Omega held its annual Found-
ers' Day banquet on March 15th and
a good crowd was present. Plenty of
good food was served by the ATO
Mothers' Club.
Brothers Tingley, Murdock, and
Freers paid the chapter a visit after
completing their boot training at
Great Lakes. They are in the Navy
Radar Training.
Brother Milholland also dropped
in on the chapter. He has been em-
ployed by the Consolidated-Vultee
Aircraft Corporation in Fort Worth,
Texas.
In the near future the chapter
expects to lose Brothers Hayes,
Hannum, Hildebrand and Glass to
the armed forces.
Sunday, March 18, the chapter at-
tended the Central Presbyterian
Church as a body.
Cigars were in order as Brother
Hildebrand bestowed his pin upon
Miss Jean Maschmeyer of Indian-
apolis. Congratulations, Carl!
Page 18 THE ROSE TECHNIC
•
TRACKING DOWN TROUBLE
This laboratory, ready to move anywhere on
short notice, runs down "crimes" against good
telephone service. Finding these threats is one
of the many jobs of the Bell Telephone Lab-
oratories' scientists. The "criminals" are such
things as threads of lint, traces of acids, or
sulphur compounds in the air—any of which
might damage telephone equipment.
In their interesting war work, Bell Labora-
•
tories' scientists have been on a new kind of
hunt. They have tracked down different ma-
terials for those hard to get, found others that
would serve in special conditions, and have
detected in captured equipment the kinds of
material the enemy uses.
These are some examples among many of
the ways Bell System research is helping to
serve America at war.
BELL TELEPHONE SYSTEM
• "Service to the Nation in Peace and War" •
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The Grads Advance
,25 Everett C. Gosnell, ch.e.,
now holds the position
of Chemical Division
Manager of Lukens Steel Company,
Coatesville, Pennsylvania.
Albert V. McEowen, c.e.,35 with high honors; Hemin-
way Medal, has moved to
Phoenix, Arizona, where he is an
engineering draftsman with Allison
Steel Manufacturing Company.
In The Service
'34
Frank Mansur, e.e., Lt.,
U. S. N. R., has been
sent to Washington to the
Design Section, Electronics Division
of the Bureau of Ships. He holds
the title of Racon Design Engineer.
Drieke has enlisted
in the Seabees.ex-39
Maurice W. Johns, e.e.,
40 recently received a pro-
motion from the rank of
captain to major in the Corps of En-
gineers. Major Johns was commis-
sioned a second lieutenant in the
Officers Reserve Corps in 1940 when
he was graduated as an electrical
engineer.
He entered active duty in January,
1942, attending a short refresher
course at Fort Belvoir, Va. His first
permanent station was at Camp
Claiborne, La., where he served for
two years as a staff officer in head-
quarters, Engineer Unit Training
Center.
Major Johns was selected to at-
tend the Command and General
Staff School at Fort Leavenworth,
Kan., in Jan., 1944. Upon completion
of the course he was assigned as aide
de camp to the commandant in which
capacity he served until November,
1944. At this time he was trans-
ferred to the faculty, Command and
General Staff School, and is at pres-
ent on duty as an instructor in the
service forces section.
Alumni News
by Brice Rumble, soph., E.E.
Major Johns, his wife and two
small daughters reside at Fort
Leavenworth.
Jack A. Hief, m.e., is in
officers school at Fort
Benning, Georgia.
Jay Kress, m.e., is in Midship-
mens Training School at Danville,
Rhode Island.
Vander Veer, m.e.,
ex- 45 has been promoted
to the rank of ser-
geant. He is with the 409th Infantry.
Bentley, A. S. T. R. P., is now in
the Merchant Marines.
'44
Marriages
The wedding of Carl R. Wisch-
meyer, e.e., class of '37, and Miss
Mary DeFord Sumners was held
March 3, 1945, at the home of the
bride's parents, Houston, Texas.
Mrs. Wischmeyer is a graduate of
Sullins College at Bristol, Virginia,
and of Rice Institute at Houston.
After graduating from Rose, Mr.
Wischmeyer went to Yale Univer-
sity, where he received his masters
degree. At present he is teaching
electrical engineering at the Rice
Institute of Technology.
Mr. Wischmeyer is the son of Carl
Wischmeyer, professor of mechanical
engineering here at Rose Poly.
Edward J. Klecka, ch.e., '41, was
married to Miss Wilda Smith, Feb.
9, at Olympia, Washington. The bride
is the daughter of Colonel and Mrs.
Walter H. Smith.
New Arrival
Ralph Dinkel, c.e., x-'44, has a son,
born March 2, 1945, here in Terre
Haute. Mr. Dinkel is serving in the
Pacific Theatre of War.
Death
The death of I. M. Louis Werk,
ch.e., '96, occurred at his home in
Cincinnati, Ohio, last February.
Recent Visitors
'41 John R. Roberts, m.e.
'43 (Oct.) Richard J. Garrett,
m.e.
x-'45 Charles J. Bashe,e.e., John
W. Murdock, c.e.
x-'46 Floyd E. Tingley, ch.e.
DDT
(Continued from Page 3)
and sent to the DDT units. Hydro-
chloric acid liberated during the
process is also recovered.
The DDT process utilizes chloral,
oleum, and an excess of chloro-
benzene (C61-15C1) . These materials
are fed into a reactor, where a con-
densation reaction occurs, producing
dichloro - diphenyl - trichloroethane
with various isomers and polymers.
The acid is then separated, and the
remaining DDT liquor is scrubbed
with water and soda-ash solution.
Vacuum distillation of the chloro-
benzene solvent from DDT is then
carried out at 35 mm. absolute pres-
sure and 221°F. After the residual
chlorobenzene is removed by air
stripping, the molten DDT is cooled
to 186°F, solidified, flaked, blended
with inert extenders, and packaged.
Potency of DDT
When an insect comes into contact
with DDT, a slow paralysis ensues.
There is no immediate knockdown
as with pyrethrum. Some insects ap-
pear to be stimulated for a short
time before paralysis sets in, while
others, like the fly, suffer the intia-
tion of paralysis within about 30
seconds. The paralysis begins at the
feet and creeps up slowly to the
wings. Life may continue as long as
twenty-four hours, but death usually
comes within a few hours. In some
insects the mandibles and digestive
tracts seem to become paralyzed, so
that the insects actually starve to
death. DDT apparently has no re-
pellent action, so that insects are
(Continued on Page 24)
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In a wind tunnel an AERONAUTICAL
ENGINEER uses a 40,000 horsepower
electric motor to create a 400-mile-an-
hour tornado for testing war planes.
... the name on the MOTOR is Westinghouse.
In a factory a WORKER assembles
delicate bomb-sight parts in air made dust-
free by the Precipitron* electrostatic
air cleaner.
... the name on the PRECIPITRON* is Westinghouse.
In a penicillin plant a SCIENTIST uses
a Sterilamp* bactericidal tube to protect
this life-saving drug from contamination
by air-borne bacteria.
... the name on the STERIL/IMP* is Westinghouse.
Westin house
PLANTS IN 25 CITIES OFFICES EVERYWHERE
Inm.
On America's largest aircraft carriers
the NAVY uses steam turbines which
make our carriers the world's fastest.
... the name on the TURBINES is Westinghouse.
TODAY — These are some of the ways in which Westinghouse
products are serving in the war effort.
TOMORROW — Existing and new products of Westinghouse
research and engineering will serve industry and the home.
*TRADEMARK REG. U.S. PAT. OFF.
Tune in: JOHN CHARLES THOMAS—Sunday 2:30 pm, EWT, NBC. TED MALONE—Mon. Tues. Wed. Evening, B!ue Network A
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. . . BAR WORK and
SECOND OPERATIONS
NOS
1 AND 2
WIRE FEED SCREW MACHINES
have ALL the features for
profitable production
Brown & Sharpe Mfg. Co.
Providence 1, R. I., U.S.A.
— high productive capacity
— unusually rapid set-up
—simple to operate
BROWN & SHARPE
Our 350 Page
Electrical Engineering
1
Data Book
t,
This most comprehensive book on wires, cables, bus
systems, conduits and surface raceways and their
fittings is yours for the writing. Informative and
instructive, you will find it very helpful in your work.
Ii ational Electric
CPCPUCT'S C7RPORATION
Pittsburqh,Pa.
K-2242
Louisville Bridge 8( iron
Company
Incorporated 1865
Engineers, Fabricators and Erectors of Steel Bridges,
Steel Buildings
DO YOUR PART
Louisville
Stock Steel for Prompt Shipment
BUY MORE WAR BONDS
Offices: 1 lth and Oak Streets
Kentucky
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How Television Got Its Electronic"Eyes"
As revolutionary as airplanes without pro-
pellers —that's how much electronic tele-
vision differs from the earlier mechanical
television!
VVhirling discs and motors required for
mechanical television were not desirable
for home receivers. Pictures blurred and
flickered.
But now, thanks to RCA research, you
will enjoy all-electronic television, free from
mechanical restrictions—"movie-clear" tele-
vision with the same simplicity of operation
as your radio receiver.
Such "let's make it better" research goes
into everything produced by RCA.
At RCA Laboratories, world-famous 
entists and engineers are constantly seeking
new and better ways of harnessing the un-
believable forces of nature ... for mankind's
greater benefit.
Electronic television is but one example
of the great forward strides made possible
by RCA research—opening the way for who
knows what new miracles?
When you buy an RCA radio or phono-
graph or television set or any RCA product,
you get a great satisfaction ... enjoy a
unique pride of ownership in knowing that
you possess the finest instrument of its Idnd
that science has yet achieved.
Dr. V. K. Zworykin, Associate
Research Director and E. W.
Engstrom, Director of Research at
RCA Laboratories, examining the
Iconoscope or television "eye"—
developed in RCA Laboratories
for the all-electronic television
system you'll enjoy tomorrow.
RADIO CORPORATIOIV of AMERICA
PIONEERS IN PROGRESS
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DDT
(Continued from Page 20)
killed rather than driven away only
to multiply elsewhere. It also has
no ovicidal value, but it may kill the
insecth as they hatch out.
DDT is effective against a wide
variety of insects which attack crops
and forests. In this respect it has theI-
- of being harmless to
plant foliage. HOVVeVer, in addition
to killing insect pests it also kills
S--flficial insects such as the honey
bee. Used against the Oriental fruit
mS th, it also kills beneficial parasites
which prey on the moth. Other pests
harmful to crops and forests against
which DDT is effective are the Jap-
anese beetle, cabbage worm, cod-
dling moth, potato leaf-hopper, gypsy
moth caterpillar, California red scale,
Colorado potato beetle, corn leaf-
hopper, European corn borer, corn
earworm, spruce budworm, white-
fringed beetle, and tomato fruit
worm. However, the insecticide
shows little promise against such
hardy insects as the Mexican bean
beetle, red spider, cotton boll weevil,
grasshoppers, and certain plant lice.
DDT offers a real defense against
sucI insect-borne diseases as typhus,
yellow fever, malaria, dysentary,
and others prevalent in large areas
throughout the world. The insecticide
is used to spray the cabins of 
planes arriving from bug-infested
areas, preventing the spread of dis-
ease. In Italy, the large-scale use of
DDT in delousing clothing helped
avert a serious typhus epidemic in
January, 1944. It was found that
clothing treated with DDT emulsion
remains louse -free for two months,
Your Sporting Goods Store
726 Wabash Ave.
TERRE HAUTE INDIANA
even with weekly launderings. It has
been found that DDT is also effec-
tive in controlling mosquitos, which
carry the bacteria of numerous 
eases, including malaria, yellow fe-
ver, and filariasis. In a 36 square mile
area in Arkansas 96 of the houses
tLI
L1 sprayed on the inside with an
average reduction of 94 'A in the
number of live mosquitos found in
•
the houses.
DDT, like many other insecticides,
is effective when sprayed from 
planes. Its lethal power was demon-
strated on a large scale when low-
flying Navy planes sprayed it over
the entire island of Saipan, resulting
in virtually complete annihilation of
the insect population. In another test
in Pennsylvania a j1j!L'L1ISI1IIjodland
tract was sprayed by airplane. De-
spite two rains over the treated
area the poison killed all gypsy
moths and other leaf-feeding insects,
mosquitos, and blood-sucking black
flies.
The new insecticide has been
proved very effective against com-
mon household insect pests. It can
be used against flies, ants, cock-
roaches, fleas, bedbugs, and mo-
squitos. It is probable that two or
three appdications on the walls per
summer will be sufficient to keep
houses free from flies the whole sea-
son. The duration of effect is due in
I- rt to DDT's stability and low
volatility and in part ot its insolu-
bility in wathr, which prevents it
from being washed off. Even longer
residual effects are obtained when
it is incorporated into the pthnt used
to coat the walls and cengs. Dog
fleas can be controlled on the 
mals for as long as six months by one
aIS lication of 5 (/; dust, despite fre-
quent brushings.
Limitations of DDT
Before DDT can be generally
V ecommended as an insecticide, there
must be much research on its pos-
sible drawbacks and disadvantages.
Of these, the greatest is its poisonous
effect on animals and man. Although
harmless to plants, it exhibits mod-
erately toxic effects in animals when
taken by mouth in small amounts.
In addition, solutions of DDT in
vehicles readily absorbed by the
skin show definite toxicity, although
DDT dust is not absorbed. No ill
effects to human beings have been
reported from laboratories or in
areas where DDT has been applied,
but more extensive research must
show whether exposure to small
amounts over a long period of time
would be deleterious to health. It
has been found that fish and frogs
are poisoned by it to a greater ex-
tent than warm-blooded animals, so
that wholesale spraying of swamps
to destroy mosquitos may be expect-
ed to kill large numbers of these ani-
mals.
Another drawback to DDT is that
it kills beneficial insects as well as
harmful ones. Bees and butterflies
are both destroyed by the substance.
Both of these insects contribute to
agriculture by pollinating many
plants. It is conceivable that wide-
spread use of DDT could reduce
these insects to a point where certain
fruits arid flowers would become
rarities. Another consideration is
that many birds, fish, and small 
mals feed upon insects. In certain
areas these animals might be starved
out. These questions must .I *c
thoroughly before we tamper
seriously with the balance of nature.
Research must examine the effect
of DDT on specific plants and 
mals before it is widely used. Mix-
tures, diluents, and extending medi-
ums best suited for blending with
DDT for specific uses are also
worthy of consideration. The effi-
ciency and cost of DDT compared
with other insecticides for each crop
and insect must be examined. Final-
ly, research on related compounds
must be undertaken to discover
I etter insecticides.
POLLUTION
(Continued from Page 6)
water of the River for a water sup-
ply. Examination of the graphs 
cates that on th ee averag the water
at the Vincennes Water Plant intakes
the condition is not greatly different
from that at the Terre Haute water
intakes. It so happens that at the
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WHY A BATTLE WAGON WEARS 4,000 SAPPHIRES
THE DELICATE PRECISION instruments so essential to the
navigation of ships of the sea—and ships of the air —are
dependent for accuracy on jewel bearings. There are
4,000 of them in a battleship.
Before the war, synthetic sapphire for these bearings
came from abroad. Today, because of concentrated ef-
forts over the past 36 months by THE LINDE AIR PROD-
UCTS COMPANY, a Unit of UCC, America need never
again depend upon an outside source for this hard,
smooth, wear-resistant material.
This unusual UCC research project led to the quan-
tity production of Linde sapphire and Linde ruby.
These are produced in the form of a single crystal
shaped like a cylinder—known as a boule (pronounced
"boor ) —and also in the form of rods of varying sizes,
for more efficient and economical fabrication.
In addition to its indispensability in bearings for mil-
itary instruments, Linde sapphire already is being used
by industry to combat wear in precision gauges, cutting
tools, thread guides for textile mills, barometers, com-
passes, and watches. Phonograph needles that last in-
definitely are another interesting use.
American synthetic sapphire production indeed is a
tribute to American ingenuity, and promises much for
For additional information send for the folder P-4 "Synthetic
Sapphire Production."
These objects are Linde sapphire
and Linde ruby in boule and rod
form—materials of vital impor-
tance in military and industrial
use. Because they are single crys-
tals that are second only to the
diamond in hardness—and can
be given a surface that is per-
fectly smooth—they are invalu-
able in bearings and in countless
other parts where there is wear.
UNION CARBIDE AND CARBON CORPORATION
30 East 42nd Street 11133 New York 17, N.Y.
Principal Units in the United States and their Products
ALLOYS AND METALS — Eisctro Metallurgical Company, Haynes Stellite Company, Kemet Laboratories Company, Inc., United States Vanadium Corporation
CHEMICALS ( and Carbon Chemicals Corporation PLASTICS— Bakelite Corporation ELECTRODES, CARBONS & BATTERIES—National Carbon Company, Inc.
INDUSTRIAL GASES AND CARBIDE— The Linde Air Products Company, The Oxweld Railroad Service Company, The Prest-O-Lite Company, Inc.
time of the measurements reported
for the summer of 1940 this is true,
but quoting from this report the fol-
lowing statement is made:
"The B. Coli content of the water,
at times, was found to be ABOVE
5000 per 100 cc at the Vincennes
water works."
The U. S. Public Health Service
has set 5000 B. Coli per 100 cc as the
upper limit for water plants employ-
ing rapid sand filtration and chlorina-
tion for treatment of municipal sup-
plies.
The Wabash River forms the state
boundary between the State of In-
diana and Illinois beginning a short
distance below Terre Haute. It will
be noted from the graphs that gross
pollution continues for a distance of
some 50 miles below the City of
Terre Haute. In this reach of gross
pollution the abutting land owners
have a grossly polluted water due to
wastes from the City of Terre Haute.
Under established law and judicial
decision respecting riparian owner-
ship these owners have a valid suit
for damages against the City of Terre
Haute.
The Dresser Power Plant uses
large volumes of water for con-
densing purposes. For a number of
years they have been forced to use
around 700 pounds of chlorine per
day to treat the condensing water to
prevent undue accumulations of de-
posits on their condensing tubes.
According to the report cited
above, the physical condition of the
water indicated extreme pollution.
Game fish have disappeared, slime
forms on rocks and unsightly sludge
banks have formed, emitting odors
of hydrogen sulphide.
The Cherry Street power plant of
the Indiana Public Service Company
has reported numerous shutdowns
due to accumulations of paper and
other solids from the Cherry Street
sewer discharging into the River
just above the plant.
s
HERM ERMISCH
CLEANERS
16th & Poplar C-5056
Conclusions
We find that there is a large de-
crease in DO, a large increase in
BOD, a large increase in both 37
deg. bacteria and B. Coli. That the
condition is such that industries us-
ing the water for condensing are put
to unreasonable expense to put the
water into such shape that they can
use it. The conclusion that the
Wabash River is polluted unreason-
ably is inescapable. In addition, we
find that there is a valid basis for
suit for damages against the City of
Terre Haute.
In addition to the above there are
certain other points which should be
mentioned. They have to do with the
industrial wastes which are 
charged into the Wabash.
Numerous measurements of the
BOD of sanitary sewage have shown
that the average human excreta con-
tains 0.17 pounds BOD per day. If
we were to determine the BOD of
industrial wastes and divide this
quantity by 0.17, we would then
have a figure which represents an
equivalent number of humans—or
equivalent population. Measurements
of the industrial wastes at Terre
Haute indicate that these wastes are
such that a city of 300,000 people
would be required to produce as
much BOD as the wastes themselves.
The conclusion to be drawn from
these figures is that if the City of
Terre Haute does build a sewage
treatment plant, its size must be de-
termined upon only after a consid-
erable study of the sewage charac-
II IIteristics. The conclusion that the in-
dustries themselves must do the
treatment must NOT be taken. It is
possible that the industries may be
able to do some partial treatment
economically, leaving the remainder
of the treatment to the City plant.
It may be that the mixture of the
several wastes will serve to make
BORDEDIS
PURE MILK & ICE CREAM
oI
the reduction of these wastes easy
and economical in the City owned
plant. The point here made is that
much study must be given to the
problem before any conclusion is
made. Also, the size of the plant
IitLI1sI-e reached only after the
volume of reduction is determined.
The population figures are not suffi-
cient.
It is of interest to compare the
status of sewage treatment in the
cities and town of Indiana. In May,
1943, the Indiana State Board of
Health prepared a census of sewage
treatment in Indiana from which the
accompanying table has been pre-
prepared. The populations are based
on the 1940 census and in certain
isolated cases it is probable that a
few figures would be changed if
population figures of today were
available. Based on the studies of
May, 1943 it is seen that 43.8 rA of
the urban population were provided
with complete sewage treatment and
that
ll•
53.6 (/( ha
. 
d no sewage treatment
at a Based 
•
on the number of cities
and towns, only 9.55 'A of the cities
and towns had complete treatment
and 87.52 (% had no treatment at all.
That is 43.8 (/( of the urban popula-
tion lived in 9.55 (/; of the cities and
towns. These figures are influenced
very greatly by Indianapolis, Gary
and Hammond.
•It will be noted that in the Lower
Wabash Basin, to which Terre Haute
is allocated, there are no cities hav-
ing complete sewage treatment, and
only 2 towns having partial treat-
ment. In terms of percentage, only
6 of the cities have any sewage treat-
ment, and only 37.5 (/( have muni-
cipal water supplies. This is the most
backward basin in the state, insofar
as municipal health projects are con-
cerned.
a
HEINL'S FLOWER SHOP
129 So. 7th St.
Largest Orchid Growers in
Western Indiana
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ALL (1.10PATRA NIEMD WAS A
PORTABLE SWING MACHINE...
LEO was a hep-cat! She gave from the hip . . . but solid. Remember
the time she met Julius Caesar rolled up in a Persian rug. . . and
little else? All Cleopatra needed was a portable sewing machine to be
voted one of the "ten best dressed women of the Nile!"
All the nuts, bolts and screws—all the shuttles, cams and needles—yes, even all the
aluminum in a portable sewing machine were on earth then, but Cleo's
cleverest Afrits and Genii lacked the "know-how" to Imagineer them.
We coined "Imagineering"* to describe how Alcoa, and other great groups of
technicians, go about the job of supplying the methods, materials
and machines of modern life.
Today . . . youth laments that there are no new lands to discover, no new frontiers to
cross. And yet, in the uncharted kingdom of the mind, hardy pioneers are
daily spanning new horizons in the twin fields of invention and adaptation. Aluminum
offers exciting new opportunities to every intrepid Imagineer. • •
who seeks new industrial worlds to conquer.
ALUMINUM COMPANY OF AMERICA
Gulf Building, Pittsburgh 19, Pa.
*Imagineering equals the union of imagination, man's oldest mental develop-
ment, and engineering his newest. Together they are the key to progress.
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Men of Rose
May we call
attention to our
Complete
Printing Service
Rapid, accurate
execution of your
printing requirements
at reasonable prices
Moore-Langen
Ptg. & Pub. Co.
140 North 6th St.
TERRE HAUTE, IND.
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APPRENTICES
(Continued from Page 9)
Revised Form A, includes a seventh
test. This is a test of the ability to
understand social science terms and
concepts and to comprehend reading
materials in the social sciences. This
test may or may not have validity
for predicting success in the engi-
neering curriculum, but there is
little question that the student engi-
neer should be aware of political
and economic factors influencing our
national life. Engineers play a very
important part in our technological
advances. If the inclusion of the
social science test can not be justi-
fied on the basis of its validity for
predicting success in the college of
engineering, it can be justified on the
basis that engineers as citizens and
voters should be keenly aware of
the social forces operating in our
democracy. At University A, the
Pre-Engineering Inventory was ad-
ministered to 1,175 freshman stu-
dents entering in the fall of 1943. In
EJ
Prompt Personal Service
Choice Flowers
THE BLOSSOM SHOP
GLADYS COWAN POUND
Telephone Crawford 3828
113 North 7th Street, Terre Haute, Ind.
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TOUR STORY IN PICTURE LEAVES NOTHING UNTOLD
this class there were 428 engineer-
ing students, 167 science students,
162 liberal arts students, and 418
business or commercial students.
Only three Pre-Engineering Inven-
tory tests were studied: General
Verbal Alility, Technical Verbal
Ability, and Comprehension of Sci-
entific Materials. The distribution of
scores on these three exams for the
students in the various curricula is
shown in figs. 2, 3, and 4.
The horizontal line near the cen-
ter of the figures represents the mean
score for the group of students. The
middle 50'4 of the scores fall be-
tween the top and bottom of the
shaded rectangle; all except the high-
est and lowest 10Y of the scores fall
between the top of the upper and
the bottom of the lower white rec-
tangle; and all except the highest
and lowest 1'4( between the extreme
upper and lower ends of each figure.
The Pre-Engineering Inventory
was specifically designed to test
those abilities which are of particu-
lar importance in the study of engi-
neering and was carefully adjusted
to the abilities of engineering stu-
dents, rather than freshman college
students in general. Figures 3 and 4
show that at least two of the tests do
"pull out" the engineering students
from the general population of col-
lege freshmen.
The author wishes to thank the
Society for the Promotion of Engi-
neering Education and their publi-
cation The Journal of Engineering
Education for much of the material
in this article.
FISCHER' S
Auto Supply
Stores
Auto Accessories and
Necessities of
All Kinds
We Welcome Your Patronage
329 OHIO ST. 901-3 WABASH AVE.
0•Fl
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7toot ROCK to R1113BER
AIR REDUCTION SALES COMPANY
MAGNOLIA AIRCO GAS PRODUCTS CO.
NATIONAL CARBIDE CORPORATION
PURE CARBONIC, INCORPORATED
THE OHIO CHEMICAL & MFG. CO.
WILSON WELDER & METALS CO., INC.
One of our country's large rubber plantations has its roots in
limestone quarries. From this plentiful rock we produce carbide,
then acetylene which is the basis of a widely used synthetic rubber.
Acetylene is one of the many chemicals available through the
Airco family of companies for an nite variety of uses, frorn
cutting metal•to preserving food. Today these chemicals are
hastening victory— tomorrow a better world.
* BUY UNITED STATES WAR BONDS *
AIR REDUCTION I
60 EAST 42nd STREET NEW YORK 17, N. I
OXYGEN, ACETYLENE AND OTHER ATMOSPHERIC GASES • GAS WELDING AND CUTTING APPARATUS • CALCIUM CARBIDE
ARC WELDING MACHINES AND SUPPLIES • CARBON DIOXIDE • ”DRY ICE" • ANAESTHETIC AND THERAPEUTIC GASES AND APPARATUS
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JET PROPULSION
(Continued from Page 13)
Thermal-Jet Air-Stream
Engines
The load any rocket motor must
lift against gravity and drive against
air resistance is, at each instant, the
chassis, its parts, the payload, and
the unburned fuel and oxidizing
agent. The weight of fuel and oxi-
dizer at the start of the flight com-
prises by far the greater part of the
rocket. The amount of oxygen re-
quired for combustion always weighs
much more than the fuel. With gaso-
line the weight ratio is three and a
half to one; hydrogen, eight to one;
acetylene, three to one. This is as-
suming the motor is using liquid oxy-
gen (abbreviated loxygen) . If the
oxidizer is nitric acid or hydrogen
peroxide, the weight is additionally
increased by the elements com-
pounded with it. In any case, the
largest single component—largest by
several times—of the rocket weight
at take-off is oxygen or substances
associated with it. Until the oxygen
is consumed, it is so much dead load.
The possibility of lightening the bur-
den of the reaction motor by ridding
iJ 
VIQUESNEY'S
"The Fountain Pen Store"
El
LJ
Drawing Equipment and Supplies
604 Wab. Ave. 815 Ohio St.
Compliments of
WILLIAM L. WHITE
CONCRETE CONTRACTOR
Terre Haute, Indiana
DRINK
IN BOTTLES
"The Pause That Refreshes"
COCA COLA
BOTTLING COMPANY
924 Lafayett.2 Ave. C-7094
El
El
it of its oxygen load is too attractive
to ignore. If the reaction motor trav-
els in the earth's atmosphere, the
possibility of using the oxygen in the
air is irresistible. This has led direct-
ly to the second class of reaction de-
vices, the air-stream engines.
The oxygen won't just flow in, of
course. It must be pumped in—
pumped in in vast quantities. The
German V-1 is believed to consume
about 3 gallons of gasoline per min-
ute. To do this, the amount of oxy-
gen needed is about 450 pounds, or
at 5000 feet about 5000 cubic feet of
air per minute. The two basic types
of air-stream engines differ in the
means provided of getting this air to
the combustor. Herein lies the con-
necting link between the jet-pro-
pulsion unit and the gas turbine.
The continuous-firing duct engine
is relatively little known but is cred-
ited to Lorin of France in 1913. In
England under the curious name of
"athodyd" (from Aero-THerm0-
DYnamic Duct) . It looks something
like a slightly elongated barrel with
both heads knocked out. Gasoline is
fed through a ring of small orifices
ahead of the middle of the duct. The
air entering at the front is expanded
and speeded on its way by the com-
bustion of the fuel. The increased
velocity, induced by combustion,
provides sufficient jet reaction to
keep the device up to speed and pro-
duce power for the aircraft to which
it is attached. The athodyd is ap-
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pealingly simple, but its practical
possibilities are not yet known.
The Gas-Turbine Jet Engine
The duct engine is ingenious. It is
amazingly simple. It succeeds in
gulping large volumes of air for
combustion without rotating parts.
The jet-propulsion engineer, how-
ever, is still not wholly satisfied. He
would like to improve the heat-
engine efficiency by increasing the
combustion pressure. This could be
achieved by using a separate com-
pressor driven by, perhaps, a con-
ventional reciprocating engine. The
Italians did just that with the Cam-
pini plane that made the first pub-
licly-announced flights with a jet-
propulsion plane in August, 1940.
However, this scheme introduced ob-
vious and undesirable weight prob-
lems. So the jet-propulsion engineer
eyes covetously the power of the re-
action engine itself. Why not divert
a bit of its power to drive a compres-
sor to provide the air at higher pres-
sure? Leaving the combustor is a
large volume of hot gases under
pressure, which are the conditions
essential for producing mechanical
power in a turbine. So, a one-or
two-stage turbine is placed just after
the combustor and its shaft extended
back through the combustor to drive
a rotary air compressor at the inlet
end of the reaction motor.
The turbine absorbs only a portion
of the jet energy. The unused portion
of that energy remains in the ex-
haust gases of the turbine. These are
ejected to the rear to develop a
thrust diminished only by the
amount of energy absorbed by the
turbine. The jet-propulsion engineer
has, in short, combined an open-cycle
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gas-turbine with the reaction en-
gine.
Jet-Propulsion Engine
Performance Compared
Tile performance of the several
forms of propulsion units are com-
pared in the accompanying table for
speeds up to 500 mph. This limitation
is chosen only because of the diffi-
culty at present of reducing the per-
formance of some of these devices
to curve form for much higher
speeds. The devices listed are not
necessarily competitive in the range
of speeds up to 500 mph. Some of
them, such as the rocket motor, be-
come real performers only at speeds
that are above the upper limits for
propeller-driven craft. The curves
do show, however, the factors bear-
ing on their relative performance.
Thrust-reaction engines must be
compared on the Basis of thrust, not
horsepower. Horsepower is meaning-
less when dealing with reaction de-
vices, which develop an essentially
constant output of pounds thrust. To
translate this to horsepower requires
the additional factors of distance and
IIime, i.e., speed. At zero speed, al-
though a reaction machine may de-
liver a high thrust, the horsepower
(and efficiency) is zero. As a rough
translation figure, one pound thrust
at 375 mph is equivalent to one
horsepower.
Thermal Efficiency
The efficiency of converting fuel
energy into mechanical energy (i.e.,
thermal efficiency) is generally de-
pendent on the maximum tempera-
ture and pressure during combus-
tion.
The rocket motor having no high-
ly stressed moving parts permits
operation at high temperatures and
pressures and thus has a high effi-
ciency of conversion. The athodyd,
however, is limited in maximum
pressure because the compression is
obtained by the "ram effect" of its
swift passage through the air. At
standstill the athodyd has no com-
pression (no ram) and therefore is
inoperative. Further the compression
ratio for optimum conversion of fuel
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energy to mechanical energy for the
athodyd is about eight. Thus large
thrusts can be obtained with the
athodyd only at high flights speeds.
The gas-turbine jet having a high-
ly stressed turbine rotor cannot
operate with as high a combustion
temperature as the athodyd. The gas-
turbine jet thus gains over the atho-
dyd by operating with a greater com-
bination pressure at low flight
speeds and loses by having to oper-
ate at a lower combustion tempera-
ture limited by the stressed parts.
Propulsive Efficiency
With jet-propelled devices thermal
efficiency tells only part of the story.
Equally important is how much of
the mechanical energy produced
from the chemical energy can be
employed to drive the craft. In other
words, how good is its propulsion
efficiency?
At zero speed, all the energy pro-
duced by a rocket motoris in the
jet. At speeds between zero and the
jet velocity the energy is divided
between the rocket and its wake.
The energy in the wake is propor-
tional to the square of the wake
velocity. Rocket-motor velocities are
high (to obtain high thrust) being
at least 3000 feet per second (about
2000 mph) . Hence propulsive effi-
ciencies below 500 mph are pretty
poor, again showing that the field of
the rocket is at high speeds. When
the rocket reaches jet velocity, i.e.,
the jet articles in the wake are mov-
ing at zero speed with respect to the
earth, all of the mechanical energy
is going into propelling the craft
(and none, so to speak, in prope nglli
the ejected matter) . Propulsive effi-
ciency is then 100 per cent. If, when
the speed of the rocket reaches the
velocity of its jet, additional mechan-
ical energy is prmluced, the rocket
will exceed the speed of its jet. In
S ther words, some of the mechanical
energy is again going into the jet
(now moving in the forward direc-
tion with respect to the earth) so the
propulsive efficiency again begins to
fall, but not at a rapid rate.
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A big Indian chief walked into a
drug store and ordered a ham sand-
wich. When it was given to him, he
took a bite and then looked between
the pieces of bread. "You slice 'ern
ham?" he asked the waiter. "Yes,
I sliced it," was the puzzled reply.
"Ugh," said the chief, "you damn
near miss 'em."
Doctor: "How's the patient this
morning?"
Nurse: "I think he's regaining con-
sciousness. This morning he tried to
blow the foam off his medicine."
You can lead an engineer to water,
but why disappoint him.
If a man tries to kiss a woman and
gets away with it, he's a hero. If he
tries and fails, he's a brute; if he
doesn't try but would get away with
it had he tried, he's a coward. And
if he doesn't try to kiss her and
wouldn't get away with it if he did
—he's a wise man. (And doesn't go
to Rose) .
He: "There's something about
you I like."
She: "Try and get it."
"Repeat the words the defendant
used," said the lawyer.
"I'd rather not. They were not fit
words to tell a gentleman."
"Then," said the attorney, "whis-
per them to the judge."
Pete: "I bought her a fine cham-
pagne supper, took her to the best
show in town, then to a night club,
and do you know what she said?"
Joe: "No."
Pete: "Oh, you've been out with
her, too."
Jack MacTavish had blown his
lassie to a movie and hailed a cab
to take her home. When he helped
her in, she, knowing his natural bent
where money was concerned re-
marked: "Oh, Jack, it makes me feel
awful wicked ridin' aboot wi' you
like this." At that Jack brightened
perceptibly. "Then mebbe it'll be
worth the money after all."
A young theologian named Fiddle
Refused to accept his degree,
For, said he, it's enough to be Fiddle
Without being Fiddle, D.D.
A hotel was on fire and the guests,
gathering out in front were watch-
ing the flames.
"Nothing to get excited about,"
one traveling man was boasting, "I
took my time about dressing. Light-
ed a cigarette. Didn't like the knot
in my necktie and retied it. That's
how cool I was."
"Fine," remarked a bystander,
"but why didn't you put your pants
on?"
"A man's good looks are often
spoiled when he sneers," says a wo-
man writer. "Especially when he
sneers at a bigger man."
Anne: "It's easy to write a play.
First act, boy meets girl; second act,
they hold hands; third act, they kiss."
Sam: "I know, that's how I got
arrested. I wrote a five act play."
A woman who fasted for 62 days,
To prove that the stunt could be
done;
From hundreds of Scotsmen
Had letters of praise,
And proposals from seventy-one.
Sly
Droolings
by Charles W. Kessler, soph.
Hitler: "How are things with
you?"
Private: "Oh, I can't complain,
sir."
Hitler: "You're damn right you
can't."
Drill sergeant: "You have a ser-
geant and ten men. A forty foot flag-
pole has fallen down. What method
would you use to get it up?"
Officer candidate: "I'd, say, 'Ser-
geant, get that pole up'."
Doc Strong: "You can't sleep in
my class."
Freshman: "I know it. I've been
trying for the last half-hour."
The one who thinks our jokes are
poor
Would straightway change his views
Could he compare the jokes we print
With those we cannot use.
U.S.O. Entrance Sign: "Clean and
decent dancing every night except
Sunday."
"It's a wise girl who no's the
fellows."
"Oh, you sailors are all alike,
thank goodness."
Most old maids are particular and
if they hadn't been they wouldn't be
old maids.
When the editor of an Ohio county
seat newspaper mailed Bill Jones a
notice that his subscription had ex-
pired, it came back with the scrawl:
"So's Bill."
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If you had a G-E differential analyzer in your room, you could get your calculus assignment done
and still make that nine o'clock movie. You might even get rid of all those back assignments that
have been piling up. In only a few days the analyzer can solve problems that might take years to work
by conventional methods.
Working with differential equations, this machine can solve as many as fourteen simultaneous in-
tegrations at once. There are four input tables and two output tables. As the variables in the equation
are being solved, the shafts rotate, moving pens which in turn plot accurate curves. And you've
got a graphic solution of your problem.
The analyzer may never actually help you with your studies—it's too big and complicated.
But it does help G-E engineers in solving many problems—radio, hydro-dynamic flow, airplane
stress, speed governors. The answers have important applications in war work.
REPAIR SHOP
Somewhere—near a battlefield—a war-weary tank
stands waiting for repairs. A jeep bounces up, and a
welding crew gets out ready to begin work. Before
long the damaged equipment will be back in the fight
again, and it will be almost as good as new.
It looks just like an ordinary jeep. But it isn't.
It's a new welder jeep with a specially perfected G-E
arc welder designed to make emergency repairs right
on the field of battle. The welding unit takes the place
of the right front seat, leaves room for three men to
ride, one in front and two in back.
GHOST PHOTOS
When it gets around in ghostdom that G-E engineers
Barnes and Bellinger have developed a photographic
technique so sensitive that the invisible can be
recorded on film, a line may form at the right.
But this technique was not developed to tickle the
vanity of ghosts. Its main function is capturing such
minute and elusive elements as air disturbance, a
heat wave, or a sound wave and its reflection. It saves
many of the calculations once necessary in determin-
ing how air goes around turbine blades and plane
propellers. General Electric, Schenectady 5, N. Y.
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